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NATTIDA CHAISOMKUL: SILK FABRIC AS ALTERNATIVE
REINFORCEMENT FOR EPOXY COMPOSITE. THESIS ADVISOR:

ASST. PROF. WIMONLAK SUTAPUN, Ph.D., 176 PP.

SILK FIBER/EPOXY COMPOSITE/SILK REINFORCED EPOXY COMPOSITE

In this research work, silk fabric was used as a reinforcement for epoxy
(diglycidyl ether of bisphenol A, DGEBA) composite. Two types of silk fabric were
used, untreated silk fabric (UT-SF) and silane treated silk fabric (ST-SF). Physical
properties and surface morphology of UT-SF, ST-SF, glass fabric and Kevlar fabric
were comparatively examined. Effect of fabric content and APTES treatment on
physical properties of epoxy composites was examined, as well. The UT-SF/epoxy, ST-
SF/epoxy, glass fabric/epoxy and Kevlar fabric/epoxy composites were prepared by
hand lay-up technique. The UT-SF/epoxy composites were prepared at UT-SF weight
fraction of 0, 0.10, 0.15, 0.18, 0.30 and 0.35. The ST-SF/epoxy composites were
prepared at ST-SF weight fraction of 0, 0.18, 0.30 and 0.35. Glass fabric/epoxy
composite and Kevlar fabric/epoxy composites were prepared at the fabric weight
fraction of 0.35. In addition, mechanical properties, thermal properties and fracture
surface morphology of UT-SF/epoxy, ST-SF/epoxy, glass fabric/epoxy and Kevlar
fabric/epoxy composite were examined.

By the APTES treatment, tensile properties and thermal stability of ST-SF were
better than that of UT-SF. SEM micrographs showed that ST-SF surface was rougher
than that of UT-SF. It was confirmed by FT-IR and XRF spectroscopy that APTES

deposited onto the ST-SF surface.



\Y}

For UT-SF/epoxy composite, Young’s modulus, tensile strength, impact
strength, flexural modulus and flexural strength increased as UT-SF weight fraction was
higher than 0.18. With increasing UT-SF content, curing temperature (T¢ye) of UT-
SF/epoxy composites increased with increasing UT-SF content whereas glass transition
temperature (Tg) from the 1** heating scan and Ty of the fully cured epoxy composite
decreased. UT-SF/epoxy composites broke in a brittle manner.

For ST-SF/epoxy composite, Young’s modulus, tensile strength, flexural
modulus and flexural strength of ST-SF/epoxy composites were insignificantly different
from those of UT-SF/epoxy composite. T, 0f ST-SF/epoxy composite was lower than
that of UT-SF/epoxy composites whereas T, obtained from the 1% heating and T of the
fully cured of ST-SF/epoxy composites was higher than those of UT-SF/epoxy
composites. In addition, SEM micrographs showed that the interfacial adhesion between
silk fabric and epoxy matrix of ST-SF/epoxy composites was better than that of UT-
SF/epoxy composites. However, ST-SF/epoxy composites still broke in a brittle manner.

Young’s modulus, tensile strength, impact strength, flexural modulus and flexural
strength of ST-SF/epoxy composite were lower than those of glass fabric/composite and
Kevlar fabric/composite. However, T, 0f ST-SF/epoxy composite was similar to that of
glass fabric/composite but higher than that of Kevlar fabric/composite. T4 observed from
the 1% heating and Ty of fully cured ST-SF/epoxy composite were higher than those of

glass fabric/epoxy composite and much higher than that Kevlar/epoxy composite.
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